DEPARTMENT OF ENERGY
FY 2003 CONGRESSIONAL BUDGET REQUEST
ENERGY EFFICIENCY AND RENEWABLE ENERGY
ENERGY CONSERVATION
(Tabular Dollarsin Thousands, Narrativein Whole Dollars)

BUILDING TECHNOLOGY, STATE, AND COMMUNITY SECTOR
PROGRAM MISSION

Mission: In partnership with industry and government, the Office of Building Technology, State, and Community Programs (BTS) devel ops,
promotes, and integrates energy technologies and practices that make buildings more efficient, productive, and affordable.

The BTS research and development portfolio as well as the BTS demonstration and deployment activities directly address the increasing U.S.

energy security concern of our nationa energy supply infrastructure being vulnerable to natural or man-made failures, as well as attenuating

the spikes of fluctuating energy prices and the resulting energy trade deficits. By devel oping cost-effective building energy efficiency

technologies, BTS programs can significantly contribute to reducing these vulnerabilities in the future:

. BTS s portfolio reduces the amount of oil and gas required for domestic and commercial building uses, and for electricity generation

. BTS addresses the reliability of the energy supply system and its ability to rebound from adverse events by reducing the demand for
peak electricity, and facilitating the buildings integration of distributed generation systems.

The Office of Building Technology, State and Community Programs FY 2003 Budget Request reflects the pressing energy efficiency needs of
the buildings sector, while responding to the Administration’s National Energy Policy (NEP) and in particular recommendations that
improved conservation and energy efficiency be established as a national priority™.

One of the most critical issues identified in the NEP is the energy supply-demand imbalance, with a particular focus on the expected growth in
peak electricity demand and resulting price spikes. Buildings consume 2/3 of U.S. electricity generated, and therefore changesin building
energy consumption will have amajor impact on the need for added electric generating capacity in the coming years. Building efficiency
improvements can reduce thisneed. The economic impact is enormous, costing energy buyers $240 billion annually. Buildingsin existence
today will represent over 2/3 of the buildings that will exist in 2010. Improvements in energy utilization in existing buildings and in new

! TheBTS budget request reflects the NEP discussions in the Overview (Pagesiix, xi-xii.), Chapter One: Taking Stock (Pages 1-3 to 1-4.), Chapter Two: Striking Home (Pages 2-1 to 2-5), Chapter
Three: Protecting America' s Environment (Pages 3-1, 3-5 to 3-7.), Chapter 4: Using Energy Wisely (Pages 4-1 to 4-5, 4-6 to 4-8).



construction can help aleviate pressure on the energy supply system in the near-, mid-, and long-term. In addition, the NEP has a special
focus on the energy needs of low-income households and proposes an increase in Weatherization Assistance funding.

Table 1: NEP Recommendations:

NEP Recommendation

BTS Program which Addresses

The NEPD Group recommends that the President increase funding for the Weatherization Assistance
Program by $1.2 billion over ten years. Thiswill roughly double the spending during that period on
weatherization. Consistent with that commitment, the FY 2003 Budget includes a $47.1 million
increase over 2002. The Department of Energy will have the option of using a portion of those funds
to test improved implementation approaches for the weatherization program.

- Weatherization program

The NEPD Group recommends that the President direct the Secretary of Energy to conduct areview
of current funding and historic performance of energy efficiency research and devel opment programs
in light of the recommendations of this report. Based on this review, the Secretary of Energy isthen
directed to propose appropriate funding of those research and development programs that are
performance-based and are model ed as public-private partnerships.

- Residential Integration
Program

- Commercid Integration
Program

- Equipment, Materials, &
Tools Program

The NEPD Group recommends that the President direct the Secretary of Energy to promote greater
energy efficiency.

. Expand the Energy Star program beyond office buildings to include schools, retail buildings,
health care facilities, and homes.
. Extend the Energy Star labeling program to additional products, appliances, and services.

. Strengthen Department of Energy public education programs relating to energy efficiency.

- Energy Star Program

- Community Energy Program

The NEPD Group recommends that the President direct the Secretary of Energy to improve the
energy efficiency of appliances.

. Support the appliance standards program for covered products, setting higher standards where
technologically feasible and economically justified.
. Expand the scope of the appliance standards program, setting standards for additional

appliances where technologically feasible and economically justified.

- Equipment, Materials, &
Tools Program




NEP Recommendation BTS Program which Addresses

The NEPD Group recommends that the President direct the Secretary of Energy to establish a
national priority for improving energy efficiency. The priority would be to improve the energy
intensity of the U.S. economy as measured by the amount of energy required for each dollar of - All BTS Programs
economic productivity. Thisincreased efficiency should be pursued through the combined efforts of
industry, consumers, and federal, state, and local governments.

The NEPD Group recommends that the President direct the EPA Administrator to develop and
implement a strategy to increase public awareness of the sizable savings that energy efficiency offers
to homeowners across the country. Typical homeowners can save about 30 percent (about $400) a

- Energy Star Program

year on their home energy bill by using Energy Star-labeled products. - Community Energy Program
The NEPD Group recommends that the President direct federal agenciesto support continued - Residential Integration
research into global climate change; continue efforts to identify environmentally and cost-effective Program

ways to use market mechanisms and incentives; continue development of new technologies; and - Commercid Integration
cooperate with alies, including through international processes, to devel op technologies, market- Program

based incentives, and other innovative approaches to address the issue of global climate change. - Equipment, Materids, &

Tools Program

Context: Residential and commercial buildings consumed 36 percent of the nation’s energy in 1999 and utilize almost two-thirds of al the
electricity generated. The growth in the economy, as well as the nation’ s rising population is leading to more, larger, and better equipped
homes and commercia buildings, resulting in increasing energy consumption in this sector. Introduction of new energy efficiency technology
can have significant economic and environmental benefits. The production of energy consumed in buildings, primarily e ectricity, represents a
major source of acid rain, smog, and greenhouse gas emissions, and includes 47 percent of U.S. sulfur dioxide emissions, 22 percent of
nitrogen oxide emissions, and 35 percent of carbon dioxide emissions. In terms of economic impact, Americans spend approximately one-
quarter trillion dollars per year to heat, cool, light and operate appliances and other equipment in buildings.

The majority of BTS R&D activities are in the area of fundamental technology, efforts that are in our nation’sinterest but are too risky or
long-term to be conducted by the private sector. In addition to excessive risk, there are anumber of other market factors which retard building
energy efficiency R&D investments. fragmentation of the industry, first-costs vs. life-cycle costs, lack of builder and consumer information,
lack of incentives in the market, compartmentalization of the building professions, designers, and developers, cost pass-through to consumers,
etc.



Strategic Approach: BTS hasidentified six portfolio strategies to achieve its mission:

1) Accelerate the introduction of highly-efficient technol ogies and practices through research and devel opment.

2) Increase minimum efficiency levels of buildings and equipment through codes, standards, and guidelines.

3) Use of energy efficiency and renewable energy technologies and practices through technology transfer and financial assistance.

4) The programs use an integrated approach to energy efficiency, one that takes into account the complex and dynamic interactions
between a building and its environment, among a building's energy systems, and between a building and its occupants. This "whole
buildings" approach has achieved energy savings of 20 to 30 percent beyond those obtainable by focusing solely on individual building
components, such as energy-efficient windows, lighting, and water heaters.

5) Modernize the R&D portfolios to ensure that the most promising, to include revolutionary, technologies and techniques are being
explored, and align the Residential and Commercial Integration programsto an interim vision of zero net energy buildings.

6) Appropriately exit those technologies which are sufficiently mature or proved to the marketplace, and by closing efforts that
investigations prove to be technically or economically infeasible (“off ramps’).



Building Energy Expenditures to Increase Significantly Without BTS Programs
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Management Strategy: Partnerships and cost share arrangements with industry, academia, and government entities underlie most of the
programs successes. By bringing together relevant stakeholders, BTS is able to build the critical mass necessary to overcome many of the
barriers to building advances. Chief among these barriersis the fragmentation of the design, construction, materials, and equipment
manufacturers and building operation and maintenance industries, making it difficult to reach a consensus on new technologies or coordinate
efforts on concepts like whole building design. Integra to implementing BTS plan are four integral ways of doing business: a customer-
focused, team-based organization for greater accountability and improved results; collaboratively devel oped technology roadmaps to provide
for amore integrated, customer driven R& D portfolio; greater competition in project solicitations to increase the innovation and broaden
research participation; and increased peer review to assure our science is sound.



R&D Investment Criteria: As part of the President’ s Management Agenda, BTS applied the White House-devel oped objective investment
criteriafor funding federal R& D projects. These criteria helped focus BTS R&D portfolio on technologies that address national energy
policy goals, provide clear public benefits, and would not be developed by the private sector alone. The application of this criteria addressed
the need for performance-based public-private partnerships, well-defined comprehensive program plans, and clear “off ramps’ or termination
points.

Long-Term Program Goals and Benefits: BTS programs contribute to continuously improving energy efficiency and by 2010:

. Save families and businesses $12 hillion in energy bills by displacing about 2 quads of energy use per year, equal to the current amount
of energy used in buildings in North Carolina per year.

. Develop market-ready building design strategies to reduce new building energy use by 50 percent compared to 1996 levels.

. Develop market-ready building retrofit strategies to reduce energy use in existing buildings by 20 percent compared to 1996 levels.

By 2020, BTS will foster the displacement of approximately 5 quads of energy, saving consumers and businesses approximately $30 billion
annudly.

Benefits:

BTS activitiesimprove building quality (energy efficient buildings are usually more comfortable and have lower levels of indoor air
pollution), reduce construction wastes, and help revitalize the communities they serve. These results strongly support the EERE/DOE goal of
increasing the efficiency of the energy system and help put U.S. building industry firmsin a stronger position to compete in rapidly growing
international buildings-technology markets.

Program Strategic Performance Goal (PSPG) ER1-1  Residential Buildings I ntegration
R & D activitieswill provide the energy technologies and solutions that will catalyze a 20 percent increase in the energy efficiency of both new
and existing prototype residentia buildings by 2008 relative to the 1996 baseline.

Program Strategic Performance Goal (PSPG) ER1-2  Commericial Buildings I ntegration
R & D activities will provide the energy technologies and solutions that will catalyze a 15 percent increase in the energy efficiency of both new
and existing prototype commercial buildings by 2008 relative to the 1996 baseline.

Program Strategic Performance Goal ER1-3: Equipment, Tools, and Materials
Introduce 5 new ready-for-transition-to-market products by 2008 through component and tool R & D activities; issue 13 formal proposals for
enhanced product standards and test procedures by 2009.



Program Strategic Performance Goal (PSPG) ER3-1 The Weatherization Assistance Program
Will compl ete weatherization upgrades for 770,900 low-income househol ds through 2008.

Program Strategic Performance Goal (PSPG) ER1-4 Community Energy Program

Will retrofit an additional 400 million sgquare feet of commercial and public/institutional space through Rebuild America activities, educate 20
million more consumers through delivery of appropriate energy conservation information, and achieve adoption of upgraded model residential and
commercia building energy codesin 20 additional States between 2003 and 2008.

Program Strategic Performance Goal (PSPG) ER1-5 State Energy Program
Will Award 280 grants to 56 States and Territories by 2008 to undertake energy technology activities appropriate for states' implementation.

Program Strategic Performance Goal ER1-6: Energy Star
Will achieve a 65 percent market share for ENERGY STAR windows and a 20 percent market share for ENERGY STAR appliances by 2010,
compared with approximately 40 percent and 13 percent respectively in 1999.



DEPARTMENT OF ENERGY

FY 2003 CONGRESSIONAL BUDGET REQUEST

ENERGY CONSERVATION
(Dollars in Thousands)

BUILDING TECHNOLOGY, STATE, AND COMMUNITY SECTOR

PROGRAM FUNDING PROFILE

FY 2001 FY 2002
Comparable Comparable FY 2003 $ %
Program Activity Appropriation  Appropriation Request Change  Change
Building Research and Standards
Technology Road Maps and Competitive
R&D ... $ 6,761 $ 6,857 $ 2,357 $-4500 -65.6%
Residential Buildings Integration . .. ... ... $ 11,917 $ 12478 $ 13478 $ 1,000 8.0%
Commercia Buildings Integration ... .. ... $ 4505 $ 4510 $ 5010 $ 500 11.1%
Equipment, Materials,and Tools ......... $ 39,679 $ 38547 $ 31,718 $-6829 -17.7%
Subtotal, Building Research and Standards . . .. . .. $ 62,862 $ 62,392 $ 52563 $-9829 -15.8%
Building Technology Assistance
Weatherization Assistance Program . . . . . .. $ 152,664 $ 230,000 $ 277,100 $47,100 20.5%
StateEnergy Program .. ............ ... $ 37916 $ 45000 $ 38,798 $-6202 -13.8%
Community Energy Program............. $ 17,805 $ 18,788 $ 20,037 $ 1,249 6.6%
Energy Star Program . .. ................ $ 2,169 $ 3000 $ 6200 $ 3,200 106.7%
Subtotal, Building Technology Assistance . . . . . . .. $ 210,554 $ 296,788 $ 342,135 $45347  15.3%



FY 2001 FY 2002
Comparable Comparable FY 2003 $ %

Program Activity Appropriation  Appropriation Request Change  Change
Cooperative Programs with the States 1,964 $ 2,000 $ 0 $-2000 -100.0%
Energy Efficiency Science Initiative $ 3,828 $4,0000 $ 0 $-4000 -100.0%
Management and Planning $ 14,133 $ 15090 $ 14,093 $ -997 -6.6%
TOTAL oo e e $ 293341 $ 380,270 $ 408,791 $28,521 7.5%
Summary
Operating EXPeNses . .....oovvieeiieeeenn.. $ 293,341 $ 380,270 $ 408,791 $28,521 7.5%
Total Program . . ..o $293,341a $380,270c  $408,791d $ 28,521 7.5%
Staffing (FTES) Actuad Budgeted Budgeted
R[] = 1 =N 75 76 73
Total FTES ... 75€/ 76 73

Authorizations;

P.L. 94-163, “Energy Policy and Conservation Act” (EPCA) (1975)
P.L. 94-385, “Energy Conservation and Production Act” (ECPA) (1976)

P.L. 95-91, “Department of Energy Organization Act” (1977)
P.L. 95-618, “Energy Tax Act of 1978”

P.L. 95-619, “Nationa Energy Conservation Policy Act” (NECPA) (1978)



P.L. 95-620, “Power plant and Industrial Fuel Use Act of 1978"

P.L. 96-294, “Energy Security Act” (1980)

P.L. 100-12, “National Appliance Energy Conservation Act of 1987”
P.L. 100-615, “Federa Energy Management Improvement Act of 1988”
P.L. 102-486, “Energy Policy Act of 1992"

al Reflects adjustment of $-651,000 for Omnibus Rescission, P.L. 106-554. Also reflects comparability adjustment of $-21,450,000 for the new Power Technologies

Program, reflects SBIR/STTR Comparable Adjustments made for Appropriations transfer 01-R-02 to Science for SBIR

b/ Does not reflect FY 2002 Interior and Related Agencies Appropriation (P.L. 107-63) language directing that 50 percent of Energy Efficiency Science Initiative funds
for FY 2002 ($2,000,000) and beyond shall be made available to the DOE Fossil Energy Research and Devel opment account.

¢/ FY 2002 SBIR/STTR estimate of $1,896 based upon prior experience.

d/ FY 2003 SBIR/STTR estimate of $1,657 based upon prior experience.

e For comparability with FY 2002 and FY 2003 columns, budgeted FY 2001 FTE is 81.



DEPARTMENT OF ENERGY
FY 2003 CONGRESSIONAL BUDGET REQUEST
ENERGY CONSERVATION
(Dollars in Thousands)

SUMMARY OF CHANGES

BUILDING TECHNOLOGY, STATE, AND COMMUNITY SECTOR

FY 2003
Request
FY 2002 ENACE . . . o oottt et et e e e e e e e e $ 380,270
NON-DISCIEIHONAIY . . ottt et et e et ettt ettt e
- Increase for Federal Pay Raiseand Locality Pay . ... e e e e 175
FY 2008 BaSE .+« o v vttt et e e e e e e e e e e e e e $ 380,445
Building Research and Standards:
- Technology Road Maps and Competitive R& D - Assists research programs in implementing technology road maps
and eliminate funding for Competitive R&D . . ... ..o -4,500
- Residential Buildings Integration - Increases the number of new highly resource-efficient homes constructed in
2003, improves efforts to address existing homes, and helps expand EERE technol ogies and practices beyond
buildingsin 10% - 20% of existing 330 PartNershipPs. . . ..o vttt et +1,000
- Commercia Buildings Integration - Expand Indoor Environmental Quality R&D, increasing to 3-5 cost-shared new
building projectsand new R&D aCtiVIties. . . ... ..o i +500

- Equipment, Materials and Tools - Increases for Lighting R& D and Lighting and Appliance Standards; decreases for
Space Conditioning and Refrigeration, Appliances and Emerging Technologies, Building Envelope, and Analysis
TOOlS aNd DESIgN S A OgiES. . . .. oottt ettt e e e e e e e
-6,829



Building Technology Assistance:

Weatherization Assistance Program - Increase will weatherize 18,000 additional homes. . ......................
State Energy Program.- Decrease due to proposed reductionin State Grants. . .. .. .. .o

Community Energy Program - Increases to devel op a comprehensive training program to transfer Building America
lessons learned to home buildersin 5 of thelO fastest growing markets for home construction, to expand into
healthcare, grocery, and restaurant facilities, to incorporate energy efficiency into university building design courses,
and to assist in building new energy efficient schools.. . ........ .

Energy Star Program - Increase expands energy awareness programs as recommended by the NEP, including
increasing market share for Energy Star appliances and windows and adding water heaters by 2003 and commercia
HVAC equipment by 2005, . . ... oo e

Cooperative Programs with States;

Dueto funding priorities in other program activities there is no funding requested for FY 2003 .................

Energy Efficiency Science Initiative:

Dueto funding priorities in other program activities thereisno funding requested for FY 2003 .................

M anagement and Planning:

Program Direction decreases by three FTE, reflecting change in project missionsandscope. . ...................

FY 2003 Congressional Budget ReqUESE. . ... .. oottt e e

+47,100
-6,202

+1,249

+3,200

-2,000

-4,000

-1,172

408,791




BUILDING TECHNOLOGIES
BUILDING TECHNOLOGY, STATE AND COMMUNITY SECTOR
(dollars in thousands)

BUILDING RESEARCH AND STANDARDS

I. Mission Supporting Goals and Objectives

Mission: The Building Research and Standards (BRS) program develops, implements, and coordinates R&D that improves the energy
efficiency of building components, and then uses system design and regulatory activities to integrate these technologies and improved design
techniques into building energy systems.

Summary: Buildings Research and Standards is comprised of three EERE programs: the Residential Buildings Integration Program, the
Commercial Buildings Integration Program, and the Equipment, Materials, and Tools Program, supported by Technology Road Maps &
Competitive R&D activities. The Residential Integration Program improves the energy efficiency in new and existing homes through R&D,
demonstrations, and regulatory strategies. The Commercial Buildings Integration Program works with competitively selected industry groups
on cost-shared projects that accelerate the development and adoption of new building technologies and practices, and conducts regulatory
activity focusing on commercial building codes. The Equipment, Materials, and Tools Program promotes the widespread adoption of
energy-efficient products and technologies in both residential and commercial buildings through both R&D and regulatory activities. The
Technology Road Maps & Competitive R&D activities are used to inform and guide the three referenced programs.

Context: The Residential Buildings Integration Program directly supports NEP Recommendations for increased energy efficiency. The
program will re-compete the Building America consortia to enable reinvigoration of the public-private partnership program and to initiate an
expanded “whole-building” focus on existing homes. The request will add 20 new partners, and allows work in three community scale
developments.

The Residential Buildings Integration Program addresses the energy efficiency issues for the market of approximately 1.3 million annual
new housing starts and in the 80 million existing homes. The Commercial Integration Program addresses the $640 billion annual capital
construction that should all be energy efficient. The Equipment, Materials, and Tools Program addresses the multitude of building
components such as lighting, building envelope technologies including advanced windows, and new designs for appliances, that will increase
the energy efficiency of buildings and improve building performance, and also develops, promulgates, and enforces test procedures and



energy conservation standards for residential appliances and certain commercial equipment, under the Energy Policy and Conservation Act,
as amended (EPCA).

The Commercial Buildings Integration Program directly supports NEP Recommendations for improved energy efficiency. Commercial
Building Integration also increases public-private partnerships through cost-shared R&D projects (5 to 7 projects) with mid- to long-term
results, and through near-term technical assistance to high profile commercial construction projects to showcase performance-based building
excellence.

The Equipment, Materials, and Tools Program directly supports NEP Recommendations for increased energy efficiency and Global Climate
Change mitigation by focusing on technologies that can be utilized in new and existing homes to reduce peak and baseload electricity demand
(e.g. efficient compressor replacements). The Roadmap activity will better synchronize BTS R&D agenda with private sector and other
public sector participants.

Management Strategy: The Building Research and Standards programs address components and equipment technology development and
building design strategies to reduce overall energy needs and improve the quality of building services. This “whole buildings” approach
allows builders to simultaneously reduce construction and energy costs and helps build energy systems that deliver the proper amount of
service (e.g., heating, cooling, lighting, etc.) where needed. The approach also identifies ways that systems can work harmoniously to
provide increased energy and construction savings.

Program Strategic Performance Goals

ER1-1: Residential Buildings Integration
R & D activities will provide the energy technologies and solutions that will catalyze a 20 percent increase in the energy efficiency of both new
and existing prototype residential buildings by 2008 relative to the 1996 baseline.

Performance Indicators

o Number of technological solutions developed, researched, and evaluated.

° Number of project and demonstration homes developed in the Building America program.
o Number of building code change proposals developed and adopted.

° Number of upgrades of Federal Building Codes issued.



Annual Performance Results and Targets

FY 2001 Results

With Building America Partners,
completed 3,000 energy-efficient,
environmentally-sound high
performance homes.

Developed and submitted 1 major code
change package for 2003 International
Energy Code Council, which would
result in 5-10% energy savings relative
to pervious versions, and more
importantly, improves the “usability”
of the code.

FY 2002 Target

Increase knowledge base of
residential construction industry by
pursuing 6 lines of research
investigations focusing on industry
identified priorities, e.g. low cost
moisture protection, right sized
HVAC designs, super efficient
distribution systems, etc..

Complete at least 850 highly
resource-efficient, cost-effective
homes through the Building
America consortia, bringing the total
number of homes built through the
program to more than 4,500.

Publish 1 proposal for upgrade to
Federal Residential Building codes.

FY 2003 Proposed Target

Increase industry cost-shared
contributions to research
investigations of the most
promising technological solutions
considering regional and housing
type differences, and the extent
of previous research to 10%.

Complete at least 800 highly
resource-efficient, cost-effective
homes through the Building
America consortia, bringing the
total number of homes built
through the program to more than
5,300.

Expand focus and resources on
the needs of existing residential
buildings

Issue 1 upgrade to Federal
Residential Building codes

ER1-2: Commercial Buildings Integration
R & D activities will provide the energy technologies and solutions that will catalyze a 15 percent increase in the energy efficiency of both
new and existing prototype commercial buildings by 2008 relative to the 1996 baseline.



Performance Indicators

. Numbers of commercial building designs that include consideration of energy efficiency.
. Number of industry cost shared projects

. Number of building code change proposals developed and adopted.

. Number of upgrades of Federal Building Codes issued.

Annual Performance Results and Targets

FY 2001 Results FY 2002 Target FY 2003 Proposed Target

. Developed and submitted 1 major . Establish 1 High Performance . Facilitate a 10% increase in
code change package for 2003 Buildings Roadmap commercial building designs that have
International Energy Code Council implementation framework meaningful consideration of energy
which would result in 5-10% energy leading to the goal of 30% more efficiency by developing improved
saving relative to pervious versions, energy efficient new commercial design tools including code
and more importantly, improves the construction compared to 1996 compliance tools and completing six
“usability” of the code. standard practice. research assisted design case studies

in cooperation with industry.

. Publish 1 proposal for upgrade to . Issue 1 upgrade to Federal
Federal Commercial Building Commercial Building codes
codes

Program Strategic Performance Goal ER1-3: Equipment, Tools, and Materials
Introduce 5 new ready-for-transition-to-market products by 2008 through component and tool R & D activities; issue 13 formal proposals for
enhanced product standards and test procedures by 2009.

Performance Indicators
. Products ready for transition to market
. Product standards and test procedures proposed



Annual Performance Results and Targets

FY 2001 Results

Issued 3 proposals for updgrades and 3
upgrades to appliance standards and
test procedures.

Developed 1 detailed research plan
and produced 1 market assessment for
solid state lighting for general
illumination.

Completed one-dimensional
hygrothermal model completed and
issued via DOE web site for consumer
use.

WINDOW 5 released and approved by
NFRC; algorithms adopted as
International Standards Organization
(ISO) standard

FY 2002 Target

. Issue 2 proposals for upgrades and
five upgrades to appliance
standards and test procedures.

. Refine the R&D planning
documents for solid state lighting.

. Complete investigation of barriers
to wide spread use of lighting
controls for energy efficiency
purposes.

. Complete investigation of 4
methods to increase the optimum
selection of equipment components
for air conditioning and heat
pumps.

. Construct two-dimensional
hygrothermal model and continue
material property measurements.

FY 2003 Proposed Target

Issue 4 proposals for upgrades to
appliance standards and test
procedures.

Implement research plan for
development of practical and
efficient solid-state devices for
general illumination.

Develop 1 lighting control system
that can reliably be utilized to reduce
peak demand loads while
minimizing the disruption to
occupants.

Complete investigation of 5 methods
to increase the optimum selection of
equipment components for air
condition and heat pumps.

Field test 3 approaches to retrofit
space conditioning systems in
existing homes to improve efficient.

Complete development of the two-
dimensional hygrothermal model and
material property measurements.




FY 2001 Results

Completed development and beta
testing of Version 1.0 of EnergyPlus
and release Version 1.0 for general use
Planned, developed, and tested new
simulation capabilities within SPARK
Version 2.0

Completed Phase I field
demonstrations of heat pump water
heaters, with utility partners.

FY 2002 Target

Implement and improve WINDOW
5 for NFRC production runs; train
and support NFRC simulators

Begin development and testing of
Energy Plus Version 1.1. Release
Version 2.0 (final version) of
SPARK

Conclude field demonstrations of
heat pump water heaters, with
utility partners.

FY 2003 Proposed Target

Complete WINDOW 5.2, for basic
retrofit product - NFRC rating &
labeling- begin algorithm
development for complex
retrofit/new products and high
performance products

Release EnergyPlus Version 1.1
building energy efficiency design
tool




Significant Accomplishments and Program Shifts
Technology Road Maps and Competitive R&D

The road mapping process is a fundamental component of the BTS Strategic Plan and will help align government resources with the high-
priority needs identified by industry. The road maps will guide cooperation among public and private researchers, State and Federal
programs, and others involved in helping to achieve the technology goals.

Residential Buildings Integration Program

In partnership with homebuilders, industry, States, and communities, the Residential Buildings Integration Program improves the energy
efficiency in new and existing homes through R&D, demonstrations, and regulatory strategies. A significant element of the BTS R&D
program is making homes more energy efficient and environmentally sound at little or no additional cost. Increased energy efficiency is
achieved through Building America, BTS' partnership with industry to jointly fund, develop, demonstrate, and deploy housing that integrates
energy-efficient technologies and practices. Building America employs such strategies as improved design techniques that greatly reduce
thermal leakage through the building envelope, or improved insulation and windows whose costs are offset by resulting reductions in the size
of required space-conditioning equipment. These new homes save consumers money, are more environmentally benign, and provide more
comfortable living space. Building America will begin developing and testing system integration and whole-house design that can be applied
to the 80 million existing homes in the country. In addition, BTS will coordinate with the Power Technologies Program to develop
residential whole buildings approaches that will enable the cost-effective design, construction, and operation of net-zero-energy buildings.
Regulatory activities will focus on updating the International Energy Code Council’s (IECC) residential building code and also develop and
promulgate final energy efficiency standards for Federally-owned residential buildings. The Residential Building Integration Program will
align to the vision of “zero net energy residential buildings.”

Benefits

In addition to the energy savings, which have national security implications, and associated environmental benefits, the Residential Buildings
Integration Program will improve the indoor environmental quality, durability, and affordability of homes. This program also will improve
exterior environmental quality by reducing construction waste by 50%.

Commercial Buildings Integration Program
Late in FY 2002, Commercial Buildings Integration will begin emulation of the public/private partnership successes of the residential

buildings-oriented Building America Program. Accordingly, the Commercial Buildings Integration program works with competitively
solicited industry groups on cost-shared research assistance on new building projects that accelerate the development and adoption of new



building technologies and practices. Regulatory activity will focus on updating the International Energy Code Council’s commercial building
code and final energy efficiency standards for Federally-owned commercial buildings. The Commercial Buildings Integration Program will
align to the vision of “zero net energy commercial buildings.”

Benefits

In addition to the energy savings, which have national security implications, and associated environmental benefits, the Commercial
Buildings Integration Program will improve indoor environmental quality, durability, economic return, and productivity of workers using the
buildings.

Equipment, Materials, and Tools Program

In collaboration with industry and other stakeholders, the Equipment, Materials, and Tools Program promotes the widespread adoption of
energy-efficient products and technologies in both residential and commercial buildings through a balanced program of R&D and regulatory
activities.

The Program collaborates with industry to conduct R&D on building components such as innovative lighting, building envelope technologies
such as advanced windows, and new designs for appliances, that will increase the energy efficiency of buildings and improve building
performance. The Program works with other EERE sectors on crosscutting R&D initiatives in the area of combined cooling, heat, and power
systems for buildings.

The Equipment, Materials, and Tools Program also develops, promulgates, and enforces test procedures and energy conservation standards
for residential appliances and certain commercial equipment, under the Energy Policy and Conservation Act, as amended (EPCA). In 1996,
DOE initiated a more transparent and collaborative process for setting energy conservation standards for appliances, which has been
successful in reaching consensus agreements on standards for fluorescent lamp ballasts and clothes washers. Based on this process, DOE has
been able to accelerate the rulemakings for these products and include provisions to reduce manufacturers' burdens and provide further
benefits to consumers.

Benefits
To date, the 12 appliance standards developed by DOE have saved consumers over $25 billion in cumulative electricity costs.



I1. A. Funding Table: BUILDING RESEARCH AND STANDARDS

FY 2001 FY 2002
Comparable Comparable FY 2003
Program Activity Appropriation Appropriation ~ Request $ Change % Change

Technology Road Maps and Competitive R&D

RoadMaps ............ ... ... .. $ 1,632 $ 797 $ 2,297 § 1,500 188.2%

Competitive R&D . ....................... $ 4,785 $ 6,000 $ 0 $ -6,000 -100.0%

Tech/Program Management Support .. ........ $ 344§ 60 § 60 $ 0 0.0%
Subtotal, Technology Road Maps and Competitive R&D 6,761 $ 6,857 $ 2,357 $  -4,500 66.6%
Residential Buildings Integration

Research and Development (Building America) .  $ 11,271 § 11,843 § 12,843 § 1,000 8.4%

Residential Building Energy Codes . .......... $ 574§ 590 $ 590 $ 0 0.0%

Tech/Program Management Support .. ........ $ 72 $ 45 $ 45 $ 0 0.0%
Subtotal, Residential Buildings Integration . .......... $ 11,917 $ 12478 $ 13,478 $ 1,000 8.0%
Commercial Buildings Integration

Research and Development . ................ $ 3,800 $ 3954 $ 4,454 $ 500 12.6%

Commercial Building Energy Codes .......... $ 680 $ 541 $ 541 $ 0 0.0%

Tech/Program Management Support . ......... $ 25§ 15 % 15 3 0 0.0%
Subtotal, Commercial Buildings Integration .......... $ 4,505 $ 4,510 $ 5,010 $ 500 11.1%



FY 2001 FY 2002
Comparable Comparable FY 2003
Program Activity Appropriation Appropriation  Request $ Change % Change

Equipment, Materials, and Tools

Lighting Research and Development .. ........ 5,994 5,794 7,294 1,500 25.9%

Space Conditioning and Refrigeration R&D . . .. 5,015 5,754 3,054 -2,700 -46.9%

Appliances and Emerging Technologies . ... ... 1,877 2,255 1,755 -500 -22.2%

11,492 5,092 -6,400 -55.7%

Analysis Tools and Design Strategies .........

Lighting and Appliance Standards. ........... 9,165 8,426 9,197 771 9.2%

2,265 1,200 2,200 1,000 83.3%

$

$

$
Building Envelope Research and Development . $ 11,509

$

$

Tech/Program Management Support . ......... $

$

$ $ $
$ $ $
$ $ $
$ $ $
3,854 § 3,626 § 3,126 $ -500 -13.8%
$ $ $
$ $ $
$ $ $
$ $ $

39,679 38,547 31,718 -6,829 -20.2%

-9,829 -15.8%

Subtotal, Equipment, Materials, and Tools. ...........

Total, Building Research and Standards. . ... ... $62,862a/ 62,392 52,563

a/ A total of $1,381,000 was reduced from the FY 2001 Building Research and Standards funding for Small Business Innovative Research (SBIR) activities managed by
the DOE Office of Science.



I1. B. Laboratory and Facility Funding Table: BUILDING RESEARCH AND STANDARDS

FY 2001 FY 2002

Comparable Comparable  FY 2003
Appropriation ~ Appropriation  Request ~$ Change % Change
Argonne National Lab (East) ................... $ 202§ 200§ 169 $ -32 -15.9%
Brookhaven National Lab ..................... $ 980 § 972§ 819 § -153 -15.7%
Lawrence Berkeley National Lab ............... $ 10,038 $ 9,963 $ 8,394 $ -1,569 -15.7%
National Renewable Energy Lab ................ $ 10,618 $ 10,539 $ 8,878 §$ -1,661 -15.8%
Oak Ridge National Lab ...................... $ 13,302 § 13,202 $ 11,122 $§ -2,080 -15.8%
Pacific Northwest National Lab . . ............... $ 3293 § 3268 $§ 2,753 § -515 -15.8%
AlLOthers . ... $ 24,429 $ 24,247 $ 20,428 $ -3,819 -15.8%
Total, Building Research and Standards .... $ 62,862 $ 62,392 $ 52,563 $§ -9,829 -15.8%




[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS

Program Activity

FY 2001

FY 2002

FY 2003

Technology Road
Maps and
Competitive R& D

Technology Road Maps and
Competitive R& D

In collaboration with industry
partners, academia, States, and
National Laboratories, completed the
strategic road maps for residential
buildings, appliances, and building
envelope technologies. Continued
on-going research projects from FY
1999 and FY 2000 competitive
solicitations. Initiated 9 new projects
for R&D related to completed road
maps and for research topics not
covered by road maps. The funding
for road-mapped activities were used
to bridge the gap between ongoing
R&D activities and newly identified
high-priority areas. Selection criteria
include technical feasibility, potential
energy savings, and aminimum 20
percent cost share.

Participantsinclude: GE, National
Energy Technology Laboratory,
A.D.Little, Davis Energy Group,
(Road Maps $1,632, Competitive
R&D $4,785)

Technology Road Maps and
Competitive R& D

Coordinate the implementation phase
of technology road maps with
industry partners and disseminate
completed road maps for al areasto
participants, stakeholder, and the
public. Continue on-going research
projects from previous solicitation.
Initiate 6 new projects through full
competition and industry cost share.

Participants. National Energy
Technology Lab (NETL), other
National laboratories and industry
partners TBD. (Road Maps $797,
Competitive R& D $6,000)

Technology Road M aps and
Competitive R& D

DOE will align the individual R&D
programs with the high-priority
actionsidentified in the road maps
and coordinate the implementation
phase of technology road maps with
industry partners. Funding will alow
follow-through on the expectations of
several hundred industry partner-
participants in BTS road maps, who
are looking to the Federal
government as the catalyst and to
integrate the effort. Assist research
programsin implementation of the
technology road maps.

Participants. National Energy
Technology Lab (NETL), other
National laboratories and industry
partners TBD ($2,297)



[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Technology Road
Maps and
Competitive R&D
(Cont’d)

Technical/Program M anagement
Support

Included activities which are integral
part of the technology road maps and
competitive R&D program.
Representative activities included
preparation of program, strategic
plans, and operating plans;, R&D
feasability studies and trade-off
analysis; evaluation of the impact of
new legislation on R&D programs;
analysis of energy issues pertinent to
the R&D program; identification of
performance methodol ogies
(including GPRA); collected datato
assess program and project
performance, efficiency and impacts;
and development of performance
agreements with management.
Technology Analysis, &
Engineering-Economics & Market
Assessment - Support Service A.D.
Little ($344)

Technical/Program M anagement
Support

Includes activities which are integral
part of the technology road maps and
competitive R&D program.
Representative activities include
preparation of program, strategic
plans, and operating plans; R&D
feasability studies and trade-off
analysis; evaluation of the impact of
new legislation on R&D programs;
analysis of energy issues pertinent to
the R&D program; identification of
performance methodol ogies
(including GPRA); data collection to
assess program and project
performance, efficiency and impacts;
and development of performance
agreements with management.
TBD($60)

Technical/Program M anagement
Support

Will include activitieswhich are
integral part of the technology road
maps program. Representative
activities will include preparation of
program, strategic plans, and
operating plans, R&D feasability
studies and trade-off analysis,
evaluation of the impact of new
legislation on R& D programs,
analysis of energy issues pertinent to
the R&D program; identification of
performance methodol ogies
(including GPRA); data collection to
assess program and project
performance, efficiency and impacts;
and development of performance
agreements with management.
TBD($60)

Total, Technology
Road Mapsand
Competitive R& D

$6,761

$6,857

$2,357




[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Residential
Buildings
I ntegration

Resear ch and Development
(Building America)

Increased industry participation by
signing up 25 new partners, including
lead builders, equipment
manufacturers, material suppliers,
contractors, mortgage lenders, and
utilities, bringing the total number of
partnersto 225. The Building
America consortia developed more
than 3,000 highly energy-efficient,
environmentally sound, and cost-
effective houses. In addition to a50
percent cost share, the new partners
contributed significant efficiency
improvements to the new housing
stock by broadening the participation
of production builders, their suppliers
and contractors, and local planning
officials. The FY 2001 Building
America program targeted an overall
50 percent improvement in total
energy efficiency.

Added 5 additional communities with
high performance building systems to
serve as models of resource-efficient
residential neighborhoods, bringing
the total number of communities to
12. The 7 communities added 1,000

Resear ch and Development
(Building America)

Develop over 2,000 highly resource-
efficient, cost-effective private sector
homes through the Building America
consortia, bringing the total number of
homesto 5,000. Increase from 1,500
unitsin FY 2001 to 2,000 unitsin FY
2002. The program will conduct
detailed research investigations to
develop 10 innovative solutions that
can contribute to increasing energy
efficiency with little or no additional
cost. With due consideration to
regional and housing differences, the
investigations will develop, construct,
and evaluate technological concepts
that have not been widely tried or
utilized. Theresult isscientifically
credible information to further
adoption. Begin limited development
and demonstration of technologies
and strategies for implementing
energy efficiency upgrades
(appliances, equipment, building
envel ope and/or windows, etc.) in
existing homes. Conduct pilot
programs to develop cost-effective
methods to disseminate innovations to
other builders. Coordinate with the

Resear ch and Development
(Building America)

Continue to support production
builder partners from FY 2002.
Building America will continue to
monitor and analyze data from a
limited number of instrumented
homes. An investigation will be
undertaken of higher performance
structural insulated panels.

At thislevel, 20 more production
builders will be engaged than in 2002.
Technical assistance will continue for
large community scale developments

- Civano, Stapleton, Playa Vistaand
Sommerset at Frick Park. Regional
and climatic efforts will have
significant impact on buildings
research activities. Application of
DOE energy conservation technology
to the maintenance, replacement and
remodeling market of existing homes
represents 101 million households and
ahuge market for energy efficiency
manufacturing installation and service
jobs. Program will develop effective
dissemination methods including
software tools, training curricula, and
other vehicles designed to increase the



[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Residential
Buildings
Integration (Cont’ d)

new homes, bringing the total to
3,000.

Applied strategies in these
communities that in addition to
saving energy, reduce construction
waste, conserve water, and use best
land practices. Used a systems
engineering approach to evaluate cost
and performance tradeoffs associated
with advanced equipment and
systems to meet building heating,
cooling, ventilation, hot water, and
lighting loads. Expanded use of high
performance envelope designs, gas-
fired cooling systems, renewable
energy technologies, distributed
power generation systems, and
Energy Star appliances. Monitored
and reported on performance of the
initial, community-scale Building
America projects to determine the
impact of occupant behavior on
overal building energy use. Through
continued systems engineering
research and demonstration,
expanded the technology base for
retrofit technologies in response to
the needs of PATH, DOE’s
Weatherization Assistance Program,
and DOE’ s Building America factory-

Office of Power Technologiesto
develop residential whole buildings
approaches that will enable the cost-
effective design, construction, and
operation of net-zero-energy
buildings. The Special Project State
Grant Solicitation will be conducted
to involve State research partnersin
devel oping and evaluating advanced
retrofit technologies.

exposure of the Building America
SUCCESSES.



[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity FY 2001 FY 2002 FY 2003
Residential constructed infill and brownfield
Buildings projects.

Integration (Cont’ d)
Applied promising natural and hybrid
cooling strategies in two advanced,
very low energy buildings.
Developed and demonstrated
residential ventilation strategies and
designs that meet the proposed new
ASHRAE Residential Ventilation
Standard 62.2 issued in FY 2000.
Working with Building America
industry teams, continued to develop
cost-effective strategies for
downsizing space conditioning
equipment for very low or net-zero-
energy/net energy buildings without
compromising comfort or energy
performance on peak heating and
cooling periods.

Continued work with factory-
constructed housing industry on
developing an integrated approach to
building design and component
efficiency that wasinitiated by the
FY 1999 competitive solicitation.

Participated in the Specia Project
State Grants that are provided to
states on a competitive basis.



[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Residential
Buildings
Integration (Cont’ d)

Participantsincluded: IBACOS,
Building Science Consortium,
CARB, Industrialized Housing
Partnership, NREL, NAHBRC,
LBNL, ORNL, otherslisted on
EREN Buildings web site (Special
Project State Grants include $300
from Building America.). ($11,271)

Residential Building Energy Codes

Developed comprehensive revisions
to the 2003 IECC residential building
codes revision cycle that will ssimplify
code compliance. Completed
development of new code compliance
tool, MECcheck, for private sector
residential construction. Published a
determination in the Federal Register
regarding the 1998 and 2000
International Energy Conservation
Code (IECC). ($574)

Participants will include: Building
Science Consortium, Consortium for
Advanced Residential Buildings
(CARB), Industrialized Housing
Partnership, The Integrated Building
and Construction bringing Solutions
of Pittsburgh (IBACOS), LBNL,
National Association of
Homebuilders Research Center
(NAHBRC), ORNL ($11,843)

Residential Building Energy Codes

Submit comprehensive revisionsto
the IECC codes revision cycle, i.e.,
reducing the number of climate zones
to streamline code requirements and
eliminating the Window/Wall Ratio
(WWR) method to simplify code
compliance. Develop an energy code
for Federally-owned residential
buildings based on the work generated
by the IECC comprehensive overhaul
initiative funded in FY 2001. Promote
and support revisionsto the

residential building codes that will
support new energy efficiency
technologies and practices. Develop
new code compliance tools for use in
residential construction to foster a
“whole buildings” approach in new

Participants will include successful
bidders resulting from the FY 2002
re-competition of the Building

America Program. TBD ($12,843)

Residential Building Energy Codes

An essential, though relatively
modest, effort will be continued to
assure the effectiveness of model
energy codes for the residential

sector, and for Federal housing units.
This activity is essentia to ensure that
codes are updated in away that
enables buildersto utilize the
advanced technologies, design
approaches, and engineering solutions
developed by Building Americaand
others.



[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Residential
Buildings
Integration (Cont’ d)

Technical/Program M anagement
Support

Included activities which are integra
part of the residential buildings
integration program. Representative
activitiesincluded preparation of
program, strategic plans, and
operating plans, R&D feasability
studies and trade-off analysis;
evaluation of the impact of new
legidation on R& D programs,
analysis of energy issues pertinent to
the R& D program; identification of
performance methodol ogies
(including GPRA); collected datato
assess program and proj ect
performance, efficiency and impacts;
and development of performance
agreements with management.($72)

and existing residential buildings.
Revise the National Fire Protection
Associ ation manufactured home
standards to reflect increased cost
effective energy efficiency.

Participants will include: NREL,
PNNL, Others TBD ($590)

Technical/Program M anagement
Support

Includes activities which are integral
part of the residential buildings
integration program. Representative
activities include preparation of
program, strategic plans, and
operating plans, R&D feasability
studies and trade-off analysis;
evauation of the impact of new
legidation on R& D programs,
analysis of energy issues pertinent to
the R&D program; identification of
performance methodol ogies
(including GPRA); data collection to
assess program and proj ect
performance, efficiency and impacts;
and development of performance
agreements with management. ($45)

Participants will include: NREL,
PNNL, Others TBD ($590)

Technical/Program M anagement
Support

Will include activitieswhich are
integral part of the residential
buildings integration program.
Representative activities will include
preparation of program, strategic
plans, and operating plans; R&D
feasability studies and trade-off
analysis; evaluation of the impact of
new legislation on R& D programs;
analysis of energy issues pertinent to
the R& D program; identification of
performance methodol ogies
(including GPRA); data collection to
assess program and proj ect
performance, efficiency and impacts;
and development of performance
agreements with management.($45)




[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity FY 2001 FY 2002 FY 2003

Total, Residential
Buildings
I ntegration $11,917 $12,478 $13,478




[11.  Performance Summary: BUILDING RESEARCH AND STANDARDS (Cont’d)

Program Activity

FY 2001

FY 2002

FY 2003

Commercial
Buildings
I ntegration

Research & Development

I ssued and awarded a second
competitive solicitation to implement
whole-building activities based on the
commercial buildings road map.

Conducted cost-shared R& D on
advanced technologies identified in
the commercial buildings road map in
collaboration 